APRIL/MAY 2023 


CMA61 — LINEAR ALGEBRA 


Time : Three hours Maximum : 75 marks 
SECTION A — (10 x 2=20 marks) 
Answer ALL the questions. 


If Vis a vector space, show that @-0=0 for ae F 
and 0-v=0.for ve V, 


V 86 Qati Qual Td, @-0=0, ae F wpb 
0-v=0, ve V amé srt A. 

2. IfSisa non-empty subset of a vector space, what 
is meant by linear span of S? 

S THUS! OG Aus AQeueluer Qami ot semd 
cena, Ser Gphud serra adipi ersten? 


3. Deine annihilator of a subspace of a vector space. 


BE Aas tQachuder zidui a urim 
Qeazwp). 


4. Define inner product space. 
zar Qumssd Qaaflanw awug. 
5. Define Algebra, 
poss ampu. 
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1l. 


Define charactəristic vector of a linear 
transformation. 


FG Gsfwe equipped Apuy Gašp 
awvrup. 

When do you say two linear transformations are 
smilar? 

@rer® Gpud e@onbmmecr an_@anss 
2(wthomsener aciGungy anamh? 


Tefine < triangular matrix and give an example. 


eO G¢éCara amou aamuem Gaiig 
agés I supe. 


For A, Be F, , skow that tr(AB)=tr(BA). 
A,BeF, aaa tr(AB)=tr(BA) aas om Os. 


Give an example for a skew symmetric matrix. 
cAi ewiki ROMS QG aA isn A FHS. 


SECTION 3 — (5 x 5 = 25 marks) 
Answer ALL questions. 


@) Define Kernel of a homomorphism and show 
thet it is a subspace. 


RH GeuGemijooouler 2 am cuenjwienm 
QELS AZ! QG Lda cron Hep. 


Or 
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17. 


18. 


19. 


20. 


State and prove Schwarz inquality. ©) 
samia soaliwwoou Td Ama. 


If A isan algebra with unit elemənt over F, 


show that A is isomorphic to a sabalgebra of 


A(v) for some vector Space V over F, 


A aaua AVG 2p 2w u amvb aalo, 
Csgo g6 Qasida V 6G A ag 


A(V)-er 2dr apoi sw Quiero 2@Lwg 12. 
TSEN A. 


If V is n dimensional over Fandif T e A(V) has 
all its characteristic roots in F, prøve that T 
satisfies a polynomial of degree n over 7. 

V eG sag uord n ouw Quë 
Qaiefl, T e A(V)-ar avag Aty Gaisah 
F -ò Qobsre, Hig n aim uSypüurmer 
T yigg Qrüyth srar Awa. 


State and prove Crammer’s rule, 
Armoni AMS enw THD Hep. 


13. (a) 
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If S and T are subsets ofa vector space V , 
Prove that (i) SUT 


i) L(SuT)= L(S)+L(P) Gii) L(L(S))= Z(s). 


Show that H| (V, W) is a vector space over F 
where V and W are vector spaces cver F, 


V wpb W Terme F -é Cog Qusi 
Quasi crafle Hom(V, w) 2G Qasr 
Quai crear Ae. 

Or 


Define an ortho normal set in a vector space. 
If (v is a ortho normal set then Prove that 


the vector in (và are linearly independent. 
PG Vas it Auai ApH aas Gigg 
Sess awyu. (v;} 26 Ashu AVG 
Qis smb cafe (vi} rap Qas iser 
Cphucd eniubmene crear Ama. 


If V isa finite-dimensional over F, then if 
TeA(V) invertible Prove that #f the 


constant term of the minimal polynomial for 
T is not zero. 
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b) 


(a) 


(b) 


Vo qay ufor smug ae 
TeA(v) seuss Ges 
Gsmauner Cungionen Sussene T -ér Sig 
uagmüyė Ĝarma orh 2 ùy yguics 
apos aa HA. 


Ganong 


Or 
If Ae F isa characteristic root of T e (A(V)) 


then prove that 2 is a root of the minimal 
polynomial of T . 

AGF amg Te(A(V))-o Apoy pab 
cel A T-a Biyo udgMUuTelleér apab 
rr AA. 

If S, T e A(V), show that 
M(S+T)=M(S)+M(Z). 

S,TeA(V) aao M(S+T)=MiS)+M(T) 


erensemt_@). 


Or 
ED 
3 3 3 
Ailsa 
Compute: |5 3 $ 
oN aed 
a) Beg 
ge ay 
3) 8) 3 
4 4 4| somsd@s. 
Beds ae 
30808, 
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(a) 


©) 


if TeA(V), show that tr(T) is the sum of 
zhe characteristic root of T as often as its 
multiplicities. 

TEAV) aao ir(T) aigi T-or Apoy 
porisaiicr mOsa amis A (ADi 
DUM Gsenarts Cured). 


Or 
Solve using Cramer's Rule 
Bx, + 2x2 + 4x3, =1 
2x, — Xz + x3 =0 
x + 2x. +3x3=1. 
Armoa MH enu 2uGundss Si. 
8x, + 2x3 + 4x3 =1 
2x — Xz + X3 = 


X + 2x2 + 3x3 =1. 


SECTION C — (8 x 10 = 30 marks) 
Answer any THREE questions. 


If V is finite dimensional and if W is a subspace 
of V, prove that W is finite dimensional 
dim W <dimV, dim V/W =dimV -dimW. 


V a@ Emap! ufwner Qasi Qw, W siser 
aqGaal aad W ayam ufiomemd 2w-wug. 


dim W <dimV , 


dim V/W =dimV -dimW crer 


Bed. 
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